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Geotechnical Services Are Performed for
Specific Purposes, Persons, and Prajects

Geotechnical enginears structure their services to meet the spacific needs of

their clisnts. A geotechnical engineering study conducted for a civil engl-
neer may not fulfill the needs of a construction contractor or even ancther

civil enginesr. Because each geotechnical enginesring study is unigus, each
geotechnical engineering report is unigue, prepared sofely for the client. No
one except you should rely on your gectechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one

— ot gven you — should apply the report for any purpose or project
sxcept the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relving on a geotechnical

engineering report did not read it all. Do not rely on an axecutive summary.

Do not read selected elements only.

A Gestechnical Englncering Keport Is Based on
A Uninue Set of Project-Specilic Factors

Geotschnical sngineers consider a number of unicue, project-specific fac-

fors when estabiishing the scope of a study. Typical factors includs: the
client's goals, chjectives, and risk management prefersnces; the general
nature of the structure involved, its size, and configuration: the location of
the structure on the site; and other plannad or existing site improvements,
Such as access roads, parking lots, and underground wtilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical enginesring report that was:
= not prepared for you,

not prepared for your project,
= not prepared for the specific site explored, or
= completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

anginesring report include those that affect:

= the function of the proposed structure, as when it's changed from a
parking garage to an office buiiding, or from a light industrial plant
{0 2 refrigerated warshouss,

= glevation, configuration, location, orientation, or weight of the
proposed structure,

= composition of the design team, or

= project ownership. .

As a general rule, afways inform your geotechnical enginesr of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical enginsers cannot accept responsibility or fiability for problems
that oceur because their reports do not consider developmenis of which
they were not informad.

Subsurface GConditions Gan Change

4 geolechnical engineering report is based on conditions that existed at
the time the study was performed. Do ngt rely on a geotechnical enginear-
ing reportwhose adequacy may have been affected by: the passage of
tims; by man-made events, such as construction on or adjacent io the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Afways contact the geotechnical engineer before applying the raport
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

?ﬁ%ﬁfﬁ Gspfechnical Fndings Are Professional
Ouinions

Site exploration identifies subsurface conditions only at thoss points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
nieers review fisld and faboratory data and then apply their professional
judgment to rendsr an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observafion is the
rnost sffective method of managing the risks associated with unanticipatad
conditions.

£ Report's Recommendations Are Abl Final

Do not overrely on the construction recommendations included in vour
report. Thase recommendations are not fingl, because geotechnical sngi-
naers develop them principally from judgment and opinion. Geotechnical
angineers can finalize their recommendations only by observing actual
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subsuriace conditions revealad during construction. 7he geofechnical
engineer who developed your report cannot assume responsibilily or
liability for the report’s recommendations if that engineer does nof perform
consiruction observation.

A Gectechnical Engineering Report Is Subject 1o
Misinterpretation

{Jther design team members’ misinterpretation of geotechnical engineering
raporis has resulted in costly problems. Lower that risk by having your geo-
tachnical enginesr confer with appropriate members of the design team after
submitting the report. Also refain your geotechnical engineer to review perti-
nenit elaments of the design team's plans and specifications. Contractors can
also misinterprat 2 geolechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Enginesr's Logs

Geotechnical engineers prepars final boring and testing logs based upon
their interpratation of field logs and laboratory dafa. To prevent ermors or
omissions, the logs included in a geotechnical enginesring report should
never be redrawn Tor inclusion in architectural or other design drawings.
Only photographic or siectronic reproduction is accaptable, buf recognize
ihat separating logs from the report can elevale risk.

Give Coniractors a Compiete Report and
aitidance

Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help pravent costly problems, give con-
fractors the complste geotechnical engineering report, but preface T with 2
olearly written lefter of ansmitial. in that lefter, advise contractors that the
raport was not prepared for purposes of bid development and that the
report’s accuracy is limited; encourage them fo confer with the geotechnical
anginear who prepared the report (a modest fee may be required) and/or to
conduct additional study to obiain the specific types of information they
need or prafer. A prabid confersnce can also be valuable. Be sure confrac-
tors have sufficient fime to perform additional study. Only then might you
be in 2 position to give contractors the best information available to you,
while requiring them fo at least share some of the financial responsibilities
stemming from unanficipated conditions.

Reat Responsibility Provisions Glosely

Some clients, design professionals, and contractors do not recognize that
geotechnical enginesring is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic sxpectations that

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical enginesrs commenty include a variely of
explanatory provisions in their reports. Sometimes labeled "limitations™
many of these provisions indicate where geotechnical engineers' responsi-
Hilities begin and end, to help others recognize their own responsibilities
and tisks. Read Hiese provisions closely. Ask questions. Your gaotechnical
enginesr should respond fully and frankly.

Geoenvironmental Concerns Are Not Coversd

The equipment, techniques, and persannel used to perform a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical enginesring report does not ysually
refate any geoenvironmental findings, conclusions, of recommandations;
&.q., ahout the likelihood of encountering underground storage fanks or
regulated contaminants. Unanticipated environmental problems have fsd
to numerous project faifures. If you have not vet oblained your own gecen-
vironmental information, ask your geotechnical consuitant for risk man-
agement quidance. Do nof rely on an environmental report prepared for
someoig efss.

Bbtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construetion,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the sxpress purpose of mold prevention, infegrated info a com-
prehensive plan, and exectted with diligent oversight by a professional
mald prevention consultant. Because just a small amount of waler or
moisture can lead to the development of severe mold infestations, a num-

er of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiliration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed inthis report, the geatechnical engineer in charge of this
project is not a mold prevention consultant; mone of ihe services per-
formed in connection with the peelschnical saginesr’s shidy
wsre designed or conducied for the purpose of moid preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of iiself be sufficient fo prevent mold from
growing in or o the siruclurs involved.

Rely, on Your ASFE-Member Geolechncial
Enginesr for Additional Assistance

Membsrship in ASFE/The Best People on Earth exposes geotechnical
engineers to a wide array of risk management techniques that can be of
gentine benefit for everyone involved with a construction project Confer
with you ASFE-member geotechnical engineer for more information.

The Bost Foopls sa Earid

8811 Colesville Road/Suite G106, Silver Spring, MD 20810

Telephone: 301/565-2733

a-mail: info@asfa.org

Facsirmile; 301/589-2017
wu.asfe.org

Copyright 2004 by ASFE, inc. Dupfication, reproduction, or copying of this document, in wihole or in part, by any means whatsosver, is sirigtly prohibited, except with ASFE's
spacific writter permission. Excerpting, quating, or otherwise extracting wording from this docuraent is parmiitied only with the express wiitien permission of ASFE, and only for
pirposes of scholarly research ar ook revigw. Only memibers of ASFE may use this document 2s 2 complement to or as an elsment of 2 gaotechnical engingsring report. Any other
firm, individual, or othar entity that o uses this document without being an ASFE member could be committing negiigent or intentional (fraudulent) misrepressntation.

HEERDEDAS DR

H

{
§
H

B

:

i




July 2 .
EL|Sl¥4086,42016 Earth Solutions NW LLC

* Geotechnical Engineering
® Construction Monitoring
e Environmental Sciences

CAW lIssaquah, LLC
8711 Ridge Road
Medina, Washington 98039

Attention:  Mr. Chris Weymouth

Dear Mr. Weymouth:

Earth Solutions NW, LLC (ESNW) is pleased to present this report titled “Geotechnical
Engineering Study, Proposed Swak Mountain Estates Residential Development, Issaquah,
Washington.” Based on review of fieldwork completed by Earth Consultants Inc. (ECI),
subsurface conditions throughout the proposed development area of the site are comprised
largely of loose colluvial soils and glacial till overlying bedrock. Groundwater seepage was
encountered at several tast pit locations.

In our opinion, provided the recommendations in this study are incorporated into the final
design, the proposed development is feasible from a geotechnical standpoint. The proposed
building structures may be supported on conventional foundations bearing on competent native
soils or suitable structural fill material. Recommendations for earthwork, site preparation,
foundations, and other pertinent geotechnical recommendations are provided in this study.

The opportunity to be of service to you is appreciated. If you have any questions regarding the
content of this geotechnical engineering study, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC

,,,,,,

, Sce_- S Riege iegel, L. Gf, LE. G.

Project Maﬁager

1805 - 136th Place N.E., Suite 201 ° Bellevue, WA 98005 » (425) 449-4704 » FAX (425) 449-4711
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GEOTECHNICAL ENGINEERING STUDY
PROPOSED SWAK MOUNTAIN ESTATES
RESIDENTIAL DEVELOPMENT
ISSAQUAH, WASHINGTON

ES-4064
INTRODUCTION

General

This geotechnical engineering study was prepared for the proposed single-family residential
development to be constructed off the south side of Sunrise Place Southwest in Issaquah,
Washington. The purpose of this study was to provide updated geotechnical recommendations
for the currently proposed development. Our scope of services for completing this geotechnical
engineering study included the following:

» Characterization of the soil and groundwater conditions throughout the development
areas of the site based on conditions encountered at test pit locations;

e Review of current drawings with respect to the planned site layout and grading activities;
» Preparation of this geotechnical engineering study.

The following documents were reviewed as part of the preparation of this geotechnical
engineering study:

= Preliminary Geotechnical Engineering Study, prepared by Earth Consulting, Inc. (ECI),
E-12741, dated June 26, 2007;

« Preliminary Site Plans, prepared by Speros Design, LLC, dated June 28, 2016.
e [ssaquah Critical Areas Code (Section 18.10).
o National Resource Conservation Service, USDA Web Soil Survey.

e The Geologic Map of King County, Washington, Booth, 2008.
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Project Description

We understand construction of 21 single-family residences, four townhome structures and
associated improvements is planned for the subject property. The site is constrained by steep
slope, landslide, erosion hazard areas, stream setbacks and wetland setbacks. Due to the
moderate to steep slopes on the site, the proposed site layout has been clustered in areas that
do not contain persistent steep slopes and includes wetland and stream setbacks. Based on
the current topography, grading activities will likely include a series of cuts and filis to achieve
finish grades throughout the building and driveway areas. Reinforced fill and native cut
rockeries will be used to prepare the lots. The buildings will likely be two to three stories of
relatively light weight wood framing over daylight basements. Perimeter wall loading of 1 o 2
kips per foot is estimated, with slab-on-grade loading on the order of 150 psf. The main access
roadway will follow existing driveway alignment, where feasible, to reduce the disturbance
required to construct. Cuts of up to about 46 feet may be required to construct the access
roadway. Currently, it is planned to face the cuts with rockeries, some in tiered configurations.
Two stormwater vaults are planned, located near the access roadways to the north of the
proposed buildings.

If the above design assumptions are incorrect or change, ESNW should be contacted to review
the recommendations in this report. ESNW should review the final plans to confirm that our
geotechnical recommendations have been incorporated into the final design.

SITE CONDITIONS

Surface

The subject property is comprised of a single, approximately 18.9-acre tax parcel (APN
3324069508) located off the southwest side of Sunrise Place Southwest and to the east of
Ridgewood Place, Washington. The approximate location of the subject property is depicted on
the Vicinity Map (Plate 1). The property is irreguiar in shape and is situated near the toe of a
portion of the north flank of Squak Mountain. The slope across the site ascends some 400 feet
to the south from the north frontage to the southern property boundary. Vegetation throughout

the site is comprised primarily of a moderate to dense forest with a mixture or deciduous and
coniferous trees.

Subsurface

ESNW reviewed the test pit logs included in the referenced report prepared by ECI in 2007.
The approximate test pit locations are illustrated on the Test Pit Location Plan (Plate 2). Please
refer to the test pit logs provided in Appendix A and laboratory sieve analysis in Appendix B for
a more detailed description of the subsurface conditions.

Earth Solutions NW, LLC
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Topsoil was encountered at all test pit locations. The topsoil and/or duff was characterized as a
dark brown organic rich surficial layer typically 4 to 12 inches in thickness. The topsoil/duff is
not suitable for foundation support, or for use as structural fill. However, the topsoil is suitable
for use in landscaping areas, if desired. Fill was not encountered at the test pit locations.
Underlying the topsoil, native soil deposits consisting primarily of loose to medium dense silty
sand with gravel (Unified Soil Classification SM), silt (ML) and silty gravel with sand (GM) were
encountered extending to depths ranging from a bout 3.5 feet (TP-8) to about 17 feet (TP-2).
Siltstone bedrock from the Tukwila formation was encountered below the soil deposits.

Geologic Setting

The referenced geologic map identifies Tukwila formation bedrock on the upper portions of the
site and mass wastage, advance outwash (Qva) and pre-Fraser glacial deposits (Qpf) toward
the base of the slope. The soil survey (National Resource Conservation Service — USDA)
indentifies Beausite series (BeD) across the majority of the site and Alderwood series soils
(AgD) along eastern portions of the site. Based on review of the test pit data and the conditions
observed onsite, in our opinion, the native soils encountered at the test pit locations are
consistent with outwash/fan type soils.

Groundwater

Groundwater was reported at most of the test pits explored along the lower areas of the site
during fieldwork (April 16, 2007). It should be noted that groundwater elevations fluctuate
depending on many factors, including precipitation duration and intensity, the time of year, and
soil conditions. In general, groundwater levels are generally higher during the wetter, winter
months. With respect to the proposed development activities, groundwater seepage should be
expected in underground utility and vault excavation. Extensive measures for controlling
groundwater and temporary dewatering are not anticipated to be required for this project.
However, groundwater flow control during construction and on a permanent basis will be an
important component of the development plans.

Critical Areas Review

As part of this study, the site and proposed development areas were evaluated for the presence
of geologically hazardous areas. Landslide hazard, erosion hazard, and seismic hazard areas
were the primary focus of our evaluation. As part of our evaluation, we reviewed the Issaquah
Municipal Code Critical Areas Code section 18.10. Section 18.10.360 provides a discussion of
the goals for critical area designation, protection and mitigation that must be addressed in
proposed development plans.

Earth Solutions NW, LLC
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Visual Site Reconnaissance

ESNW representatives conducted a visual site reconnaissance in July, 2015 of the steep slope
areas located surrounding the proposed development envelope. Cabin Creek flows along the
northwestern property boundary. The topography across the site is quite steep but appears
stable with the majority of the mature fir trees showing slight to moderate signs of soil creep
such as arched trunks and the surface consists primarily of native groundcover. The overall
stability conditions observed during our 2015 site reconnaissance were consistent with those
described in the referenced geotechnical report prepared in 2007.

Slope Stability Assessment

ESNW evaluated the stability of the slopes through the proposed development areas of the site
using the SlopeW computer program. Slope inclination was based on topographic data
prepared on the referenced plan and on previous survey work done for the site. The slope
stability output is attached.

Soil strength parameters were developed based on the soil conditions described in the
referenced report and WSDOT Geotechnical Design Manual Chapter 6.4.3.1 recommended
design parameters for seismic analysis of slope stability. Following are the design parameters
used in the analysis:

Soil Coefficient of Friction Cohesion
Loose colluviurﬁ | 30 | 0
Medium dense silt (native) | 28 100
Dense bedrock 40 | 200

The design peak ground acceleration (PGA) of 0.49g was determined using the USGS on-line
seismic design mapping software. A horizontal pseudo-static coefficient of 0.245g, which
equates to one-half of the design PGA was used to model the slope stability (Kramer 1996).
The slip surface areas were defined using availabie topographic information and considered the
impact that the proposed development will have on the existing slope. The project will be
designed to protect the slopes from water intrusion.

The results of our stability analyses indicate the development proposal will not decrease the
existing stability of the adjacent slopes. The analysis indicates that the loose surficial soil is
susceptible to movement during a design earthquake event (Minimum FOS 0.847), but
relatively resistant to deep-seated failure (calculated FOS 1.308). Minimum FOS for static
conditions was calculated as 1.542, which is considered acceptable from a stability standpoint.
Given the drainage improvements that will be incorporated into the development, in our opinion,
the existing stability of the slopes will be enhanced by the collection and redirection of surface
water.

Earth Solutions NW, LLC
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Steep Slope Hazard Areas (IMC 18.10.580)

Steep slope hazard areas include slopes inclined at a gradient of at least 40 percent and are at
least 10 feet in height. The site plan indicates areas that meet the criteria for steep slope
hazard area. The proposed development envelope is clustered where steep slopes are less
prevalent. However, some grading is proposed for areas where slopes are inclined 40 percent
or greater.

Buffer Reduction

In our opinion, provided the recommendations below are followed, the buffer can be reduced to
10 feet, with a building setback (BSBL) of 15 feet, for a total structure setback of 25 feet from
steep slopes over 10 feet in height as depicted on the site plan. The total setback of 25 feet
should be measured horizontally from the edge of the foundation to the face of the slope.
ESNW should be contacted to review the grading and site layout plans to confirm adequate
buffer dimensions are incorporated.

The following provisions must be complied with as a part of the project plans:

¢ The lots must be graded to direct or otherwise convey surface water away from the top
of steep slopes.

» All water collected in drainage systems must discharged to the existing storm system.
e Landscape retaining walls or rockeries should not exceed 12 feet in height.
Landslide Hazard Areas

Topography throughout the proposed development areas of the site can generally be
characterized as moderately sloping. Existing grades throughout the sloping areas of the site
range up to about 40 percent. The referenced site plan delineates the transition to 40 percent
or steeper slopes on the subject site.

The slopes surrounding the property contain areas that meet the criteria for landsflide hazard,
i.e. those areas that are inclined at least 40 percent and where springs are known to exist.
However, the proposed project includes design elements that will result in insignificant potential
impacts to the adjacent landslide hazard areas. These elements include modifying surface
water patterns such that slopes are protected and largely using engineered fill retaining walls
for lot construction. Therefore, in our opinion, the proposed project will not increase the
potential for instability along the descending slopes adjacent to the site.

Grading Activities

Based on our understanding of the proposed project, the general grading sequence will be to fill
the existing stormwater retention pond, rough grade the overall site, including reconfiguring the
existing soils ‘berm’ areas near the margins, install utilities and begin construction.

Earth Solutions NW, LLC
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Grading Near Steep Slopes

The steep slope areas on this site are not continuous and the current site layout proposes
grading within some areas of steep slope hazard sections. Provided grading is limited, grading
in these areas is acceptable from a geotechnical standpoint. Landscape retaining walls or
rockeries should be limited to 12 feet in height in the steeper sloped areas. This should be
considered when developing the grading plan. In no case should grading activities result in
compromised stability of trees that might cause property damage or personal injury resulting
frem falling. This is particularly important along the proposed access roadway where numercus
mature trees are located near the existing alignment and would be affected by the widening
process.

Erosion Hazards

The areas proposed for development are underlain primarily by glacial till deposits mantling
bedrock. Topography throughout the proposed development areas is moderately to steeply
sloping. The NRCS database indicates the development area of the site is mapped as
Beausite series (BeD) and Alderwood series (AgD) 15 — 30 percent slopes. These soil types
meet the criteria for an erosion hazard soil type.

During construction, standard Best Management Practices (BMPs) should be implemented to
minimize soil disturbance and offsite transport of sediment. In our opinion, the proposed project
poses a low risk for sediment transport and erosion impacts to adjacent properties, given the
clustered development layout.

Seismic Hazards

The development areas of the site are largely underlain by firm granular soil deposits.
Groundwater seepage was observed during the fieldwork conducted by ECI (April 2007).
Relative density of the native soil deposits generally increases with depth. In this respect,
relatively deep deposits of loose submerged sands and gravels (more susceptible to
liquefaction) are not present at the subject property. In our opinion, given the overall geologic
setting and proposed grading activities, liquefaction susceptibility throughout the site would be
characterized as low. With respect to faults, we are not aware of any shallow crustal fault
lineaments or surface faults within 200 feet of the site. However, given the steeply inclined
terrain and shallow bedrock, there is a moderate risk of seismically-induced landslide activity on
this property.

Coalmine Hazards
A portion of the Jones Seam, Bed No. 6 coal mine workings was identified in the extreme
northern portion of the site. This area is discussed in the referenced geotechnical report.

Based on review, in our opinion, this coal mine does not present a hazard with respect to
settlement and should be declassified.

Earth Solutions NW, LLC




CAW Issaquah, LLC ES-4064
July 28, 2016 Page 7

Analysis of Proposal

The current proposal includes construction of a residential development and associated
improvements. Critical areas and associated buffers have been included in the site layout. In
our opinion, the most sensitive component of the proposal is the access roadway, which
crosses steep slopes and will reconfigure some steep slope areas.

In our opinion, the currently proposed homesite layout represents the most favorable
configuration with respect to environmentally critical areas. The majority of the lois are
underlain by firm glacial deposits, with the exception of Lots 7 — 9. The proposed grading
across Lots 7 — 9 includes cutting about 10 feet of existing soil which will effectively remove
much of the loose colluvial deposits to expose firm granular native soil deposits.

The access roadway will follow the existing driveway, where practical. The proposal will widen
the existing roadway and modify the gradient to the maximum allowed by current code. This
will require cuts of up to about 40 to 50 feet in some locations. It is proposed to regrade
portions of the existing slope below these deeper cuts. This will effectively remove the steep
slope/landslide prone areas. From a geotechnical standpoint, this if favorable; however, we
recommend borings be completed along portions of the proposed roadway to confirm the
stability of the proposed grading plans.

Critical Area Functions and Values

The currently proposed project will not impact surface water flow or interflow conditions as
these critical areas are protected, are outside the development envelope and will remain in tact.
The proposed project scope includes construction of a residential development consistent with
surrounding parcels. The proposed grading associated with the access roadway will strive to
focus disturbance within the site, which will reduce off-site impacts. On this basis, the functions
and values of these critical areas will not be impacted by the project plans.

DISCUSSION AND RECOMMENDATIONS

General

Based on the results of our study, construction of the proposed residential development is
feasible from a geotechnical standpoint. The primary geotechnical considerations associated
with the proposed development include structural fill placement and compaction, access
roadway construction, controlling groundwater flow, foundation subgrade preparation, and
underground utility installations. Significant grading will be required to construct this project and
will require engineering and analyses to develop a feasible project. In our opinion, the
proposed single-family structures can be supported on conventional foundations bearing on
competent native soils or suitable structural fill material. Suitable onsite soils can generally be
considered for use as structural fill provided the soil moisture content is at or near its optimum
level at the time of placement and compaction. Recommendations for site preparation,
structural fill placement, retaining wall design, foundations, and other pertinent geotechnical
recommendations are provided in the following sections of this study.

Earth Solutions NW, LLC



CAW Issaquah, LLC ES-4064
July 28, 2016 Page 8

This geotechnical engineering study has been prepared for the exclusive use of CAW
Issaquah, LLC and their representatives. The study has been prepared specifically for the
subject project. No warranty, expressed or implied, is made. This study has been prepared in
a manner consistent with the level of care and skill ordinarily exercised by other members of the
profession currently practicing under similar conditions in this area.

Site Preparation and Earthwork

The primary geotechnical considerations with respect to site preparation activities are related to
structural fill placement and foundation subgrade preparation.

Grading activities and preparation of building subgrade areas will require cuts that will likely
exceed eight feet. Prior to the mass grading activities, stripping of surface vegetation and
organic rich topsoil deposits will be necessary. In general, stripping depths are expected to
range to about 12 inches, but may likely vary at some locations. Areas of organic rich topsoil
and existing fill debris may also be encountered and require removal, particularly near the
existing structural improvements.

During the site stripping activities, the geotechnical engineer should observe subgrade areas
where fill placement is proposed. Loose or unstable areas of subgrade exposed during the site
stripping activities may require overexcavation. Where deeper overexcavation associated with
unsuitable material is performed, use of a geotextile placed along the overexcavated surface
may be recommended prior to restoring these areas with structural fill. Structural fill material
should consist of a suitable granular soil compacted to structural fill specifications.

Structural Fili

Structural fill is defined as compacted soil in foundation, slab-on-grade, and roadway areas.
Fills placed to construct permanent slopes and throughout retaining wall and utility trench
backfill areas are also considered structural fill. Soils placed in structural areas should be
placed in maximum 12-inch loose lifts and be compacted to a relative compaction of 85 percent,
based on the laboratory maximum dry density as determined by the Modified Proctor Method
(ASTM D-1557-02).

Erosion Control

During construction, surface water runoff will need to be controlled around the site perimeter
and topographically lower margins of the site. In general, erosion control measures for the site
should incorporate silt fencing, swales, temporary ponds, and plastic sheeting, as necessary.
Additionally, exposed earth surfaces should be protected during construction to help reduce the
potential for erosion and sediment transport. A construction entrance should consist of quarry
spalis underlain by a non-woven filter fabric. Quarry spall thickness will depend on subgrade
stability at the entrance, but should typically be at least six inches.

Earth Solutions NW, LLC
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Foundations

Based on the results of our study, the proposed single-family residences can be supported on
conventional spread and continuous footings bearing on competent, undisturbed native soils or
structural fill. Where loose or unsuitable soils are exposed at the building pad subgrade
elevation, the soil should be compacted to structural fill specifications or overexcavated and
replaced with a suitable granular structural fill material.

Provided the foundation is supported on competent, undisturbed native soils or granular
structural fill, the following parameters should be used for foundation design:

e Allowable bearing capacity 2,500 psf
e Coefficient of friction 0.40
e Passive resistance 300 pcf (equivalent fluid)*

* Assumes foundations backfilled with structural fill or poured neat against competent soils.

For short term wind and seismic loading, a one-third increase in the allowable soil bearing

capacity can be assumed. A factor-of-safety of 1.5 has been applied to the friction and passive
resistance values.

With structural loading as expected, total settlement in the range of one inch is anticipated, with
differential settlement of about one-half inch or less over a typical building width. The majority
of the settlements should occur during construction, as dead loads are applied.

Slab-On-Grade Floors

Slab-on-grade floors should be supported on competent native soil or a compacted structural fill
subgrade. Unstable or vielding areas of the subgrade should be recompacted or
overexcavated and replaced with suitable structural fill prior to construction of the slab. A
capillary break consisting of a minimum of four inches of free draining crushed rock or gravel
should be placed below the slab. The free draining material should have a fines content of 5
percent or less (percent passing the #200 sieve, based on the minus three-quarter inch
fraction). A vapor retarder should be installed below the slabs. The vapor retarder should
consist of a material specifically designed for that use and be installed in accordance with the
manufacturer’s specifications.

Refaining Walls

Retaining walls should be designed to resist earth pressures and any applicable surcharge
loads. The following values should be used for concrete retaining and foundation wall design:

Earth Solutions NW, LLC
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» Active earth pressure (yielding wall) 35 pcf (equivalent fluid / granular fill)
e At-rest earth pressure (restrained wall) 55 pcf
e Traffic surcharge (passenger vehicles) 70 psf (rectangular distribution)
e Passive resistance 300 pcf (equivalent fluid)
s Coefficient of Friction 0.40
s Lateral Seismic Surcharge 6H (where H equals wall height in feet)

Additional surcharge loading from foundations, sloped backfill, or other loading should be
included in the retaining wail design. Drainage should be provided behind retaining walls such
that hydrostatic pressures do not develop. If drainage is not provided, hydrostatic pressures
should be included in the wall design. The geotechnical engineer should review retaining wall
designs to confirm that appropriate earth pressure values have been incorporated into the
design and to provide additional recommendations.

Concrete retaining and foundations walls should be backfilled with free draining material that
extends along the height of the wall, and a distance of at least 18 inches behind the wall. The
upper one foot of the wall backfill can consist of a less permeable soil, if desired. A perforated
drain pipe should be placed along the base of the wall, and connected to an approved
discharge location. A typical retaining drainage detail is provided as Plate 3 of this study.

Access Roadway

It is currently planned to use the existing driveway alignment where feasible and widen to about
30 feet. Given the existing topography, cuts and fills will be required to construct the access
roadway. Maximum proposed cuts are on the order of 46 feet and it is proposed to face deeper
cuts with tiered rockeries.

Because the proposed grading is rather extensive and no previous information is available
regarding the soil conditions along the roadway alignment, we recommend conducting
additional explorations at targeted locations along the roadway alignment. The borings will
provide soil and groundwater conditions that might impact the proposed grading plans and will
be used to develop a cross-section to evaluate the stability of the proposal and mitigation
recommendations. It is likely that some form of permanent shoring will be required along
portions of the access roadway.

Earth Solutions NW, LLC
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Excavations and Slopes

The Federal and state Occupation Safety and Health Administration (OSHA/WISHA) classifies
soils in terms of minimum safe slope inclinations. Based on the soil conditions observed at the
test pit locations, the weathered native soil or where groundwater is exposed would generally
be classified by OSHA/WISHA as Type C. Temporary siopes over four feet in height in Type C
soils should be sloped no steeper than 1.5H:1V (horizontal:vertical). Dense native soil and
weathered bedrock where groundwater is not exposed would generally be classified by
OSHA/WISHA as Type A. Temporary slopes over four feet in height in Type A soils should be
sloped no steeper than 0.75H:1V. ESNW should observe the excavations to confirm the
appropriate allowable temporary slope inclination and soil type.

If the above slope gradients cannot be achieved, temporary shoring may be required.
Permanent slopes should maintain a gradient of 2H:1V, or flatter, and should be planted with an
appropriate species of vegetation to enhance stability and to minimize erosion.

Seismic Considerations

The 2012 IBC recognizes ASCE for seismic site class definitions. If the project will be permitted
under the 2012 IBC, in accordance with Table 20.3-1 of ASCE, Minimum Design Loads for
Buildings and Other Structures, Site Class D, should be used for design.

In our opinion, liquefaction susceptibility at this site is low. The relative density of the site soils
and the absence of a uniform, shallow groundwater table is the primary basis for this
designation.

Drainage

Perimeter foundation drains should be installed around the outside of the building structures.
Plate 4 depicts a typical drain detail for a conventional shallow footing condition. Final grades
should slope away from the building perimeter areas such that ponding does not develop
adjacent to the structure.

Due to the presence of relatively shallow groundwater seepage, in our opinion, installing
interceptor drains along the uppermost development envelope should be considered during the
design phase of this project. Configuration and construction can be determined after clearing
has been completed and before mass grading commences.

Detention Vault Walls

Based on review of the conceptual site plan, stormwater management plans may include
construction of two detention vaults to be located in the lower areas of the site. Given the
likelihood of exposing seepage during the grading for the vaults, stabilization of the base should
be expected. ESNW should review the vault design to confirm the recommendations provided
in this report are followed and provide supplemental recommendations. The presence of
moderate to heavy perched groundwater seepage should be expected in the detention vault
excavations, depending on the time of year grading takes place. Dewatering of the vault
excavation areas should be anticipated and included in the project plans.
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With respect to temporary slopes required to construct the vault, in our opinion, the upper loose
colluvial soil should be sloped at a 1.5H:1V inclination or flatter. Slopes which expose dense
native glacial till or weathered bedrock and where no groundwater is encountered can be
sloped at a 0.75H:1V inclination provided ESNW representatives observe the slope conditions
while the vault is being constructed. ESNW should review detention vault designs, particularly
with respect to location relative to sensitive site features and property lines. The following
values can be used for design of the vault:

e Allowable soil bearing capacity 5,000 psf*
¢ Active earth pressure (yielding condition) 35 pcf (equivalent fluid)
¢ At-rest earth pressure (restrained condition) 55 pcf

s Traffic surcharge for passenger vehicles 70 psf (rectangular distribution)
(where applicable)

s Passive earth pressure 350 pcf (equivalent fluid)

e Coefficient of friction 0.40

e Seismic surcharge (active condition) 6H (where H equals retained height)
e Seismic surcharge (restrained condition) 11H

*Value is for dense native soil.

The lateral seismic surcharge value provided earlier in this report can be used for detention
vault designs, if applicable. The geotechnical engineer should observe the vault excavation to
confirm soil and groundwater conditions. It is likely that significant shallow groundwater will be
exposed during vault excavations. A perimeter drain system should be installed around the
vault perimeter to reduce possible hydrostatic pressures around the structures. If adequate
perimeter drains are not practical, the walls should be designed to include hydrostatic
pressures. :

Slope Fill Placement

Grading of existing sloped areas of this site will be required to construct this project. In general,
placing fill on a sloped area is acceptable provided a key and bench system is included in the
grading plans. A schematic slope fill detail is provided on Plate 5 that depicts the
recommended configuration of placing fill on a sloped area.

Earth Solutions NW, LLC
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Rockeries and Retaining Walls

Rockeries and/or retaining walls will be used to create level building pads and driveway areas
for this site. Rockeries and retaining walls will also be used along the access drive. in our
opinion, the use of rockeries constructed against native cuts and retaining walls on this site is
feasible. A native cut rockery detail with construction recommendations is provided on Plate 6.
Rockeries or retaining walls should be limited to 12 feet in height.

Utility Trench Backfill

In our opinion, the soils described in the referenced geotechnical report are generally suitable
for support of utilities. Loose, unstable, or organic soil conditions encountered in the trench
excavations should not be used for supporting utilities. Areas of existing fill should be re-
compacted or overexcavated, as necessary. In general, suitable onsite till and existing fill
reported and observed at the test sites should be suitable for use as structural backfill in the
utility trench excavations, provided they are at or near the optimum moisture content at the time
of placement and compaction. Moisture conditioning of the soils may be necessary at some
locations prior to use as structural fill. Utility trench backfill should be placed and compacted to
the specifications of structural fill provided in this report, or to the applicable specifications of the
county jurisdictions.

Pavemernt Sections

The performance of site pavements is largely related to the condition of the underlying
subgrade. To ensure adequate pavement performance, the subgrade should be in a firm and
unyielding condition when subjected to proofrolling with a loaded dump truck. Structural fill in
pavement areas should be compacted to the specifications detailed in the Site Preparation and
Earthwork section of this report. In addition, the upper one foot of pavement subgrade should
be compacted to a relative compaction of at least 95 percent. It is possible that soft, wet, or
otherwise unsuitable subgrade areas may still exist after base grading activities. Areas
containing unsuitable or yielding subgrade conditions may require remedial measures such as
overexcavation and thicker crushed rock or structural fill sections prior to pavement.

For relatively lightly loaded pavements subjected to automobiles and occasional truck traffic,
the following sections can be considered:

s Two inches of asphalt concrete (AC) placed over four inches of crushed rock base
(CRB), or;

e Two inches of AC placed over three inches of asphalt treated base (ATB).
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LIMITATIONS

The recommendations and conclusions provided in this geotechnical engineering study are
professional opinions consistent with the level of care and skill that is typical of other members
in the profession currently practicing under similar conditions in this area. A warranty is not
expressed or implied. Variations in the soil and groundwater conditions observed at the test pit
locations may exist, and may not become evident until construction. ESNW should reevaluate
the conclusions in this geotechnical engineering study if variations are encountered.

Additional Services

ESNW should have an opportunity to review the final design with respect fo the geotechnical
recommendations provided in this report. ESNW should also be retained to provide testing and
consultation services during construction.

Earth Solutions NW, LLC
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Structural
Fill

NOTES:

Free Draining Backfill should consist
of soil having less than 5 percent fines.
Percent passing #4 should be 25 to

75 percent.

Sheet Drain may be feasible in lieu

of Free Draining Backfill, per ESNW
recommendations.

Drain Pipe should consist of perforated,
rigid PVC Pipe surrounded with 1"
Drain Rock.

LEGEND:

Free Draining Structural Backfill

A 1 1 inch Drain Rock

\ Perforated Drain Pipe
{Surround In Drain Rock)

SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING

RETAINING WALL DRAINAGE DETAIL
Issaquah Terraces
Issaquah, Washington

Drwn. MRS Date 09/09/2015§Proj. No. 4064
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Perforated Rigid Drain Pipe :
(Surround with 1" Rock) 1

NOTES: |

® Do NOT tie roof downspouts
to Footing Drain.

SCHEMATIC ONLY - NOT TO SCALE

® Sull:"face Seal to consist of NOT A CONSTRUCTION DRAWING ,
12" of less permeable, suitable !

soil. Slope away from building. {

LEGEND: |

Surface Seal; native soil or
other low permeability material.

SR 1" Drain Rock

FOOTING DRAIN DETAIL
Issaquah Terraces

Issaquah, Washington

Drwn. MRS Date 09/09/2015fProj. No. 4064 \

Checked SSR [ Date Sept. 2015} Plate 4




SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING

Final Slope

Gradient
Compacted Slope Face

Bench and Keyway Fill to
consist of suitable granular
material approved by the 2

Geotechncial Engineer Existing Grade

Typical “Bench”
Keyed into Existing Slope Face
{Geotechnical Engineer to Confirm)

(Minimum 2' Deep by 8' Wide)

NOTES:

o Slope should be stripped of topsoil and 5 Structural fill should be placed in thin loose
unsuitable materials prior to excavating lifts not exceeding 12 inches in thickness.
Keyway or benches. Each lift should be compacted to no less than

the degree specified in the “Site Preparation

o Benches will typically be equal to a bulldozer and Earthwork” section of this report. No
blade width of approximately 8 feet but additional lift should be placed until compaction
shall be at least 4 feet. is achieved.

o Final slope gradient should be 2H : 1V.

o Final slope face should be densified by
over-building with compacted fill and
trimming back to shape or by compaction
with a bulldozer or vibratory drum roller.

= Planting or hydroseeding slope face with
a rapid growth deep-rooted vegetative mat -
will reduce erosion potential of slope area. SLOPE FILL DETAIL
Issaquah Terraces
Issaquah, Washington

o Use of pegged-in-place jute matting or
geotechnical fabric will help maintain the

seed and mulch in place until the root

system has an opportunity to germinate. Drwn. MRS Date 09/09/2015{Proj. No. 4064

Checked SSR |Date Sept. 2015 Plate 5




GENERAL NOTES:

Rockery construction is a craft and depends largely on the
skill and experience of the builder. A rockery is a protective
system which helps retard the weathering and erosion
process on an exposed soil face. While by its nature (mass,
size and shape of rocks) it will provide some degree of
retention, it is not a designed or engineered system in the
sense a reinforced concrete retaining wall would be considered
designed or engineered. The degree of retention achieved is
dependent on the size of the rock used; that is, the mass or
weight, and the height of the wall being constructed. The
larger the rock, the more competent the rockery should be.

Rockeries should be considered maintenance items that will
require periodic inspection and repair. They should be located
so that they can be reached by a contractor if repairs become
necessary.

...Maximum inclination of the slopes above and behind
rockeries should be 2:1 (Horizontal : Vertical).

...Minimum thickness of rock filter layer behind rockery is
18 inches.

...Minimum of 12 inch embedment into undisturbed native
soll or compacted fill placed in accordance with report
recommendations.

...Maximum rockery height H= 12 feet.

...Rockeries greater than 8 feet in height to be installed
under periodic or full time observation of the geotechncial
engineer.

Unless otherwise specified in writing by the rockery
“designers”, all rocks placed in the lower two-thirds of the
wall should be 5 to 6 man rock, 4,000 Ibs. or larger. Rocks
placed above this level should gradually decrease in

size with increasing wall height using 3 to 5 man rock,
700 to 6,000 Ibs.

The long dimension of the rocks should extend back
towards the cut or fill face to provide maximum stability.
Rocks should be placed to avoid continuous joint planes in
vertical or lateral directions. Each rock should bear on two
or more rocks below it, with good flat-to-flat contact.

All rockeries over 4 feet in height should be constructed on
basis of wall mass, not square footage of face.

Sing Approximate Approximate
Weight - Ibs. Diameter
1 man 50-200 12-18"
2 man 200-700 18-28"
3 man 700-2,000 28-36"
4 man 2,000-4,000 36-48"
5 man 4,000-6,000 48-54"
6 man 6,000-8,000 54-60"

Reference: Local quarry weight study using average weights
of no less than six rocks of each man size conducted in
January 1988.

LEGEND:

Drainage materials to consist of clean angular
well-graded quarry spalls, with 4-inch maximum

size, or other material approved by the geotechnical
engineer.

i Undisturbed firm Native Soil.

Drain pipe; 4-inch minimum diameter, perforated

O or slotted rigid plastic PVC pipe, laid with a positive
gradient to discharge under control, well away from
the rockery.

NOT TO SCALE - SCHEMATIC ONLY
NOT A CONSTRUCTION DRAWING

NOTES:

Rockery construction to be completed in accordance with ARC
Guidelines. )
Earth Solutions NW representative to observe rockery construction
and prepare final report.

NATIVE CUT ROCKERY DETAIL
Issaquah Terraces

Issaquah, Washington

Drwn. MRS Date 09/09/2015}Proj. No. 4064

Checked SSR [ Date Sept. 2015 Plate 5]




Appendix A
Subsurface Exploration
ES-4064

The subsurface exploration at the site was conducted by ECI at the approximate locations
illustrated on Plate 2 of this report. The test pit logs are provided in this Appendix. The
subsurface exploration was completed on April 16, 2007. The test pits were excavated to a
maximum depth of eight feet below existing grade.

Logs of the test pit observations by ESNW are presented in this Appendix. The final logs
represent the interpretations of the field logs and the results of laboratory analyses. The
stratification lines on the logs represent the approximate boundaries between soil types. In
actuality, the transitions may be more gradual.
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Test Pit Log

Project Name:

! Sheet of
lssaquah ShortPlat L1
Job No. ~ Logged by: - Date: ~ TestPit No.: -
eV EBW o\ 4nefo7 L TP
Excavation Contractor: k R Appréx. Ground Surface Elevation:
NWExcavating . 6818 —
Notes: ’ 7 7

Surface Conditions: Dépth of topsoil and sod 10"; ferns, moss

General W
Notes (%)

Graphic
Symbol
Depth
Ft.
Sample
uscs
Symbol

-contains roots and organics

10.8 ; -12.0% fines

-moderate caving

184 [ v

"ML Tan SILT with sand, medium dense, moist _

-contains weathered volcanic rock

-increase in moisture; iron oxide staining

1 Brown to tan sity SAND, medium dense, moist to wet |

-contains angular chunks of weathered volcanic rock
-light groundwater seepage; becomes wet 12" to 14’
| _'BDRK | Dark brown VOLGANIC ROCK, very dense, moist (Tukwita
| . Formation)
T s omoderately o highly weathered R S —-
i i o . Test pit terminated at 15' below existing grade. Groundwater
: P . seepage encountered at 12" to 14’ during excavation.
b
Test Pit Log
€arth Consulting Incorporated Issaquah Short Plat
Issaguah, Washington
Proj.No. 12741 | Dan. DNM Date 6/21/07 | Checked ELW | Date 6/21/07 Plate A2

Subsurface conditions depicted reprasent our observations at ihe ime and looation of his axploratory hole, modified by engineering lests, analysis
and judgment. They are not necessarily representative of olher times and locations. We cannot acospt responsibility for the use or interpretation by
others of information presented on this log.




Test Pit Log

Excavation Cof{{factcr:

__NW Excavating

s Approx. Ground Sur'fa;:ewEIek\}éﬁb'r/{:‘ ‘

L 822

Project Name: Sheet of
_Issaquah Short Plat - R — . .
Job No. ' Logged by:  Date: Test Pit No.:

2ra 0 BLWW __Ahejor B2 i

Notes:
P o 5 ® 5 . Surface Conditions: Depth of topsoil and sod 2% ferns
General | W Egggﬁmgj §-§
i I ] i
Notes (%) 5((53 oo S S
SM Brown silty SAND, loose, moist to wet (Colluvium)

-contains gravel
t284 |

. Brown silty SAND with gravel, medium dense, moist to wet
{Coliuvium)
~subrounded gravel
-iron oxide staining

80 i

-becomes loose, wet
-reduced gravel

-light groundwater seepage 9' to 10'

‘ML | Tan SILT with sand, medium dense, wet

-iron oxide staining

-becomes light tan; mottled
. __-moderate groundwater seepage at13'
' Tan sandy SILT with gravel, medium dense, moist to wet
 -contains interbed of rounded cobbles
-becomes dense

-contains subrounded cobbles
. -subrounded gravel, mottled
_______-contains angular weathered voicanic rock

. BDRK]

Tan VOLCANIC ROCK, dense, moist (Tukwila Formation)
_highly weathered
‘ ‘ Test pit terminated at 18" below existing grade. Groundwater
S | seepage encountered at 9' to 10’ and 13" during excavation.

17 priep

Test Pit Log
Issaquah Short Plat
Issaquah, Washington

€arth Consulting incorporated

£}

Proj.No. 12741 | Dwn. DNM Date 6/21/07 Checked ELW | Date 6/21/07 Plate A3

kg

v TEST BT LO8 18741L.0R BCLGDT

Sub§urféce conditions depicted represent our observations at the time and location of this exploratory hole, modified by engingering tests, analysis
and judgment. They are not necessarily representative of other times and locations. We cannot accept responsibility for the use or interpratation by
others of information presented on this log.
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Test Pit Log

Project Name:

k Notes:

. Sheet  of
__Issaquah Short Plat - I T N B
Job No. Logged by: ' Date: © Test Pit No.:
A2ran 0 BLW 4/16/07 | _TP-3 , -
Excavation Contractor: ' i 'Apbr'ox. Ground éﬂ%éééevaﬁon:
NWExcavating — A 624

o s ; - < ., 3 SurfaceCondions: Depth of topsoil and sod 127 ferns, mixed brush
General = W B2 a8l 58
Notes .(%)f%%igu‘% {33
"TPSL  Black TOPSOIL
;"”5:“"' 4 Domeilons . e 9 e i i
gty 4 1 SM Brown silty SAND, loose, moist
2 b -contains gravel, occasional cobble
bes il T
i Bl
i ai . o s s B A e s
T GM Tan silty GRAVEL with sand, medium dense, moist {Glacial Till)
; WS ppiy 5l -iron oxide staining
199 @l ‘ P -18.8% fines
. B ol
: b L 1 SM Tan silty SAND with gravel, very dense, moist (Glacial Tif)
" -well-cemented
124 o 8
4Q b .
Lo -reduced fines; increase in gravel
| a7 i Y

‘Test pit terminated at 12' below existing grade. No groundwater

encountered during excavation,

€arth Consuiting Incorporated

Test Pit Log
Issaquah Short Plat
Issaquah, Washington

Proj. No. 12741 pwn. DNM

Date 6/21/07

Chacked ELW Date 6/21/07 Plate A4

Subsurface condilions depicted represent our observations at the time and location of this exploratory hols, madified by engineering tests, analysis
and judgment. They are not necessarily representative of other times and locations. We cannot accept responsibility for the use or interpretation by

others of information presented on this log.
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Test Pit Log

Project Name: | Sheet 7 of
Issaquah ShortPlat ; TR TSR (. e,
Job No. * Logged by: Date: | Test Pit No.:
tere L BLW | 4168/07 L IR
Excavation Contractor: Approx. Ground Surface Elevation:
__ NW Excavating " ~ 596
Notes:
ﬁ Lo © 5 . Surface Conditions: Depth of topsoil and sod 12"; ferns, mixed brush
General ~ W & g Bl o£ |
Notes (%) g = g %z
Black TOPSOIL
' Brown silty SAND with gravel, loose, moist -
208 %a!n silty SAND with gravel, medium dense, moist to wet (Weathered
i
‘ -iron oxide staining
58 |
| Tansilty SAND with gravel, dense, moist (Possible Till)
-angular chunks of sandstone and siltstone in silty sand matrix
-contains occasional subrounded cobble
-light groundwater seepage at &'
Tan VOLCANIC ROCK, very dense, moist (Tukwila Formation) -
-highly weathered
: Test pit terminated at 10" below existing grade. Groundwater
i seepage encountered at 8" during excavation.
Test Pit Log
€arth Consuiting Incorporated Issaquah Short Plat
Issaquah, Washington
Proj. No. 12741 Dwn. DNM Date 6/21/07 - Checked ELW Date 6/21/07 Plate A5

Subsurface conditions depicled represent our observations at the time and Jocation of this exploratory hoie, modified by engineering tests, analysis
and judgment. They are not necessarily representative of other times and locations. We cannot accept responisibility for the use or interpretation by

others of information presented on this log.




BY TEST PIT LOG 12741 GPJ ECLGDT 6/22/07

Test Pit Log

Project Name: ~ Sheet of
Issaquah Short Plat e st 1
Job No. . Logged by: Date: . TestPitNo.:
o f2ran L ELW 47 L TPS ]
Excavation Contractor: . Approx. Ground Surface Elevation:
_ NWExcavating ' - 532 N
Notes:
Lo | q,' = sQn‘ace Coﬁditions: Depth of topsoil and sod 12"; mixed brush
General FW g_g‘g_“;m 8_2
Notes -(%)jg(z,:g“—ég; g(%,
| "} . TPSL  Black TOPSOIL
Brown ’éiyi{y SAND with gra\@ﬁl’, loose, moist R
307
. " Tan SILT with sand, medium dense, moist
960 .. dronoxidestainng
Purplish gray VOLCANIC ROCK, dense, moist {Tukwila Formation)
-highly weathered
-becomes greenish gray
-light groundwater seepage at 7.5'
-becomes dark gray
‘{ ~ Test pit terminated at 11.5' below existing grade. Groundwater
seepage encountered at 7.5' during excavation.
Test Pit Log
€arth Consuiting Incorporated Issaquah Short Plat
Issaquah, Washington
Proj.No. 12741 | Dwn. DNM Date 6/21/07 | Checkea ELW | Date 612107 | Piate AG

Subsurface conditions depicted represeni our observations at the time and location of this exploratory hole, modified by engineering tests, analysis

and judgment. They are not necessarily representative of other times and locations. We cannot accept responsibility for the use or interpretation by

others of information presented on this log.
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Test Pit Log

Project Name: . Sheet  of
M el L ST S .
Job No. : Logged by: Date: Test Pit No.
| Ter&1 . ELW e MNefOT . TPE
Excavation Contractor: . Approx. Ground Surface Elevation:
NW Excavating i 562°
e S— A T :
: Surface Conditions:  Depth of topsoil and sod 12" ferns
General = W

‘ Graphic
Symbol
Depth
] Ft.
Sampie
uscs
Symbol

Notes L (%)

Black TCPSOIL

~ Brown silty SAND, loose, moist

" Brown well-graded GRAVEL with silt and sand, medium dense,
moist
-contains subrounded cobbles

-8.6% fines

-becomes moist to wet

i -granite boulders
L ight groundwater seepage
Purplish gray VOLCANIC ROCK, dense, moist (Tukwila Formation)
-highly weathered
-becomes purple, fractured with iron oxide staining along fraciures
_ Test pit terminated at 16’ below existing grade. Groundwater
bl seepage encountered at 13" during excavation.

Test Pit Log
€arth Consuiting Incorporated Issaquah Short Plat
Issaquah, Washington

Proj. No. 12741 Dwn. DNM Date 6/21/07 Checked ELW Date 6/21/07 Plate A7

Suﬁs.urfaca'cmdiﬁohs depicted reprasent our observalions at the Gime and location of this exploratory hole, medified by enginesring tests, analysis'
and judgment. They are not necessarily representative of other imes and locations. We cannot accept responsibility for the use or intarpretation by
others of information presented on this log.
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Test Pit Log

Project Name: ~ Shest  of
__lssaquah Short Plat , SNSRI - Jr%. N
Job No. . Logged by: - pate: © TestPitNo. ‘

12741 ELW . 4/18/07 [ TP-7 -
Excavation Contractor: o o - o o ) - E f;pérox‘. ér‘odn(‘iéurféceb Eievétién:
Notes:

Surface Conditions:  Depth of topsoil and sod 10"; ferns, mixed brush

» £ ) .

General w gé £.%8 @ é
5 ] L U 12

Notes % 5530 8§ 35

", | TPSL  Black TOPSOIL
T sM | Brownsilty SAND with gravel, loose, moist

. ML Tan mottied SILT, medium dense, moist to wet
§ & hisnd ~ ractured in areas; iron oxide staining along fractures
27.2 | |
5

' Reddish brown fractured CONGLOMERATE, dense, maist (Tukwila
Formation)
-heavy iron oxide staining

~_BDRK Gray VOLCANIC ROCK, very dense, moist (Tukwila Formation)

| SILTSTONE Dark gray SILTSTONE, very dense, moist (Tukwila Formation)
L . -fractured with iron oxide staining ’

Test pit terminated at 17' below existing grade. No groundwater -
encounterad during excavation.

Test Pit Log
€arth Consulting Incorporated Issaquah Short Plat
Issagquah, Washington
Proj. No. 12741 pwn. DNM Date 6/21/07 Checked ELW Date 6/21/07 Plate A8
Subsuriace conditions depicted represent our observations at the time and location of this exploratory hole, modified by engineering tests, analysis

and judament. They are not necessarily representative of other times and locations. We cannot accept responsibility for the use or interpretation by
athers of information presented on s log.
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Test Pit Log

Project Name:
lssaquah ShortPlat -
Job No. | Logged by:

v L EW

: Excavation &)ntra{cton
_NW Excavating

. AN1e/07

' Shest  of
N — . U
Test Pit No.:
Lo
| Apprck Ground Surface Elevation:

. R——

Notes:
; 235 . @ 5  SurfaceCondions: Depth of topsoil and sod 12"; ferns
Generat = W -g_g 2 ‘g 3 ;E:
i ' @ U w
Noes 1§55 873 S

i i :
4 ] § i
i i :
3 i i
i 5 3
| ; S
i i { i
H i H |
: : : 4
i : 3
i : {
i | i i
| i H i
3 H H i
i | i
i g i %
i : i i
H i ;
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"TPSL . Black TOPSOIL

Brown silty SAND with gravel, loose, moist
-subrounded gravel

 Tan VOLCANIC ROCK, very dense, moist
~fractured, iron oxide staining along fractures
-highly weathered

‘Test pit terminated at 8 below existing grade. No groundwater
encountered during excavation.

€arth Consulting incorporated

Test Pit Log
Issaguah Short Plat
Issaguah, Washington

Proj. No. 12741 Dwn. DNM Date 6/21/07

Checked ELW

Date 6/21/07 Plate AZ

Subsurface congditions depictad represent our obsarvalions at the ime and location of ihis sxploratory hole, madified by engineering tests, analysis
and judgment. They ara not necessarily representative of other imes and locations. We cannot accept responsibility for the use or interpretation by

othars of information prasentad on this log.
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Test Pit Log

7 ProjedNaﬁe: | Shest of
_Issaquah ShortPlat . PN TS SR N0 | W,
Job No. ' Logged by: Date: . TestPitNo.:
75 U - | P L 4neor L - S
Excavation Contractor: Approx. Ground Surface Elevation:
_ NWExcavating " . J——
Notes:
Coneral W | é-é iﬁ ) é‘ 9 ;g - Surface Cenditions: Depth of topsoil and sod 10", moss
3 (3] o § =
Notes | (%) |§&id & B35
; Black TOPSOIL
" Brown silty SAND with gravel, loose, moist
" Tan silty SAND with gravel, medium dense, moist (Glacial Till)
N ‘ -becomes gray, dense, well-cemented
' -becomes very dense
SM  Tan siliy SAND with gravel, very dense, moist (Possible Tll)
-contains volcanic rock fragments in silty sand matrix
-iron oxide staining
" Test pit terminated at 13' below existing grade. No groundwater
! - encountered during excavation.
Test Pit Log
€arth Consulting Incorporated Issaquah Short Plat
Issaquah, Washington
Proj. No. 12741 pwn.  DNM Date ©6/21/07 Checked ELW Date 6/21/07 Plate A10

Subsurface conditions depicted represent our observalions at the time and location of this exploratory hole, modified by engineering tests, analysis
and judgment. They are not necessarily representative of other times and locations. We cannot accept responsibility for the use or interpretation by

others of information presented on this log.
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Test Pit Log

Project Name:

Job No.
12741

__Issaguah Short Plat_

| Loggéﬁ by:

_Bw

Excavation Contractor:

Sheet of

Toate: T TestPitho:
. 4nel7r L TP10

 Approx. Ground Surface Elévaﬁont

_ NWExcavating 458’ .
Notes:
- & w 1230 2 03 Surface Conditions: ~ Depth of topsoil and sod 18"; ferns
eneral = s 3
; 2 E z £
Notes L (%) (%(?f 8“‘@ g%ﬁ

| 85 |}
- 180 ¢

{398

Black TOPSOIL

Brown siﬁy medium SAND with g'rai}e},'i'o.ésyé,“rﬁbist o

-becomes medium dense

" Tan silty SAND with gravel, dense, moist (Glacial Till)

Téﬁé?ﬂf&éﬁée, moist

Formation)
-highly weathered

encountered during excavation.

Green to purple VOLCANIC ROCK, dense, moist (Tukwila

' Test pit terminated at 13' below existing grade. No groundwater

€arth Consulting Incorporated

Test Pit Log
Issaquah Short Plat
Issaquah, Washington

Proj. No. 12741

Dwn. DNM

Date 6/21/07 Checked ELW Date 6/21/07

Plate A11

Subsurface conditions depicted represent our observations at the time and location of this exploratory hole, modifisd by enginesring tests, analysis '
and judgment. They are not necessarily representative of other times and locations. We cannot accept responsibility for the use or interpretation by
othars of information presented on this log.
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Test Pit Log

Project Name:

k Job No.
24t

Issaquah Short Plat

Excavation Contractor:

_ NWExcavating

: Loggedﬂbytr '
L ELW

Sheet  of

| Date: . TestPitNo.:
- UL N ... I—— i

* Approx. Ground Surface Elevation:
i . 508 @

Notes: S Sl
o sle 20 nB . Surface Conditions:  Depth of topsoil and sod 18"; mixed brush
General | W g-é-g;‘g_ig {(b)g ;
Notes | (%) @5,%,3 & 32 ‘

10 b

1

12 ooy

13 b
i { : H
i i i i
i i i H
; { ! i
i | }
i i
i { §
i H 1
| i i
Eo
P
H i
{
{

| "SILTSTONE Reddish brown SILTSTONE, dense, moist (Tukwila Formation)

Black TOPSOIL
" Dark brown silty SAND with gravel, loose, moist
Brown silty SAND with gravel, medium dense, moist (Glacial Til)
-becomes dense

-contains cobbles to occasional boulder

* Tan siity SAND with gravel, dense, moist to wet (Possible Till)
-angular volcanic rock in silty sand matrix

~fractured, magnesium oxide and iron oxide staining along fractures

Test pit terminated at 13' below existing grade. No groundwater
encountered during excavation.

-€arth Consulting Incorporated

Test Pit Log
" Issaquah Short Plat
Issagquah, Washington

Proj. No. 12741

Dwn. DNM Date ©6/21/07 Checked ELW Date 6/21/07 Plate A12

Subsurfacs conditions depicted represent our observations at the tme and location of this exploratory hole, modified by engineering fests, analysis

and judgment. They are not necessarily representative of other times and locations. We cannot accept responsibility for the use or interpretation by
athers of information presented on this log.
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Particle Size Distribution Report
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ULTANTS, INC.

Project: Sunrise Place

Project No.: E-12741
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GRAIN SIZE - mm
% COBBLES | % GRAVEL % SAND %SLT | %CLAY uscs AASHTO | PL | LL
< 258 62.2 12.0 SP-SM
] 46.6 346 18.8 GM
A 520 38.4 9.6 GW-GM
SIEVE PERCENT FINER T SIEVE PERCENT FINER SOIL DESCRIPTION
Inches o o] X number o & - O TP-1; 2.5 - 8P-8M
S5 = = size : & Brown poorly graded SAND with silt and
1.5 1006 | 1000 | 1000 #4 742 534 48.0 el Y0¥, e
3/4 100.0 64.0 944 #8 58.1 495 3712 0O TP-3;5-GM
3/8 94T | 585 68.6 ] B BE Tan silty GRAVEL with sand; 19.9% moisture
#50 236 3372 16.1 T—
#0082 | 252 | 120 | el GRAVEL with sitand
) : . sand; 7.8% moisture
- GRAIN SIZE REMARKS:
Dgo 2.57 154 7.37 O Sampled by ELW on 04/16/07. Tested by MS.
D30 0.459 0.229 1.25
Dqyg 0.0856 (3 Sampled by ELW on 04/16/07. Tested by MS.
COEFFICIENTS
Bo 2.46 4 Sawpled by ELW on 04/16/07. Tested by MS.
Cy 86.04
O Source: Sample No.: TP-1 Elev./Depth: 2.5'
0 Source: Sample No.: TP-3 Elev./Depth: 5’
A Source: Samaple No.: TP-6 Elev./Depth: 7'
| Client:

__Plate Bl
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Slope W Qutpost
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EMAIL ONLY

EMAIL ONLY

Report Distribution

ES-4064

CAW Issaquah, LLC

8711 Ridge Road

Medina, Washington 98039
Attention: Mr. Chris Weymouth
Speros Desi?n, LLC

B8698A - 161°" Avenue Southeast
Bellevue, Washington 98006

Attention: Mr. Speros Bavelas

Earth Solutions NW, LLC




